Plants respond to environmental stimuli such as light and plant growth regulators through receptors, by showing a range of developmental responses (Borthwick et al . 1952 , Morh 1986 , Schmidt 1980 . Light controls the differentiation of flower buds (Saji et al . 1982 , Vince-Prue 1975 , and the rate of photosynthesis by the reversible phosphorylation of proteins in photo system II (Millner 1987) , induces the transcription of several genes involved in photosynthesis (Chory et al. 1989 , Datta and Cashmore 1991 , Gilmartin and Chua 1990 .
In etiolated pea (Pisum sativum Alaska) seedlings, both red and blue light can control phototropism of shoots (Laskowski and Briggs 1989, Parker et al. 1989) . Two proteins are known to be phosphorylated in response to blue light irradiation in vivo and in vitro (Gallagher et al. 1988, Short and Briggs 1990) , and the activation of GTPase activity by blue light has also been reported (Warpeha et al. 1991) . In etiolated Avena coleoptile cells, clear red and far-red light regulation of Call fluxes across the plasma membrane were detected (Hale and Roux 1980) . Ca2+-translocating ATPases in the plasma membrane have been characterized, which require GTP as well as ATP for their function (Hsieh et al. 1991 , Williams et al. 1990 ) and have a Km value for ATP close to 70nM. Ca2+transport is stimulated by calmodulin and also by phosphatidylserine. Light signal transduction in animals is reportedly mediated by the photoreceptor rhodopsin, and the signal transducer, a GTP-binding protein called transducin (Fung 1983) . Recent studies producing transgenic mice with no GTPase activity in transducin, however, revealed that the transgenic mice responded abnormally only to bright light irradi ation (Hurley et al. 1992) . NTP-binding proteins occur in several plants (Hasunuma and Funadera 1987, Hasunuma and Takimoto 1989) including the pea (Hasunuma et al. 1987b ). NTP-binding proteins involved in light activated signal transduction have been reported in Lemna (Hasunuma 1991a , Hasunuma et al. 1987 , Avena (Romero et al. 1991) and in the thylakoid membrane of the pea (Millner and Robinson 1989) . In this study, we characterized NTP-binding proteins in the purified plasma membrane of the elongating region of the stem of etiolated pea seedlings, and characterized red light signal transmission to ATP-GTP(NTP) binding proteins. 
